Acetylcholinesterase in the rat neurohypophysis is decreased after dehydration and released by stimulation of the pituitary stalk.
Specific acetylcholinesterase and non-specific cholinesterases are present in all three lobes of the rat pituitary gland. This paper describes two new observations on hypophyseal acetylcholinesterase. Firstly, a prolonged increase of neurohormone secretion evoked by dehydration and sodium loading was accompanied by a decrease in the acetylcholinesterase activity localized to the neural lobe, where acetylcholinesterase has previously been demonstrated in fine nerve fibres. Secondly, electrical stimulation of the pituitary stalk in vitro elicited the release of acetylcholinesterase and non-specific cholinesterases from the combined neural and intermediate lobe indicating that the enzyme can be released from nerve endings in the hypophysis by action potentials. The observed loss of enzyme activity during dehydration may be the consequence of a prolonged activation of cholinergic nerves in the gland, leading to an increased release of acetylcholinesterase, which is not immediately replaced by fresh enzyme. The decrease in acetylcholinesterase in the neural lobe during dehydration may also be connected with its peptidase function and thus with the previously observed loss of substance P from the neural lobe during dehydration [Holzbauer et al. (1984) Neurosci. Lett. 47, 23-28].